Phosphatidylinositol mannosides are efficient mucosal adjuvants.
The development of defined sub-unit vaccines requires the inclusion in the vaccine of an immunological adjuvant. The most important property of adjuvants for vaccines aimed at inducing optimal protection against intracellular bacteria such as Mycobacterium tuberculosis or M. bovis is the ability to enhance cell-mediated immunity, specifically Th1 responses. In this paper, we describe a system where transgenic mice expressing a high proportion of T cells specific for an ovalbumin (OVA) peptide are used to assess the ability of a novel class of adjuvants to positively modulate cell-mediated immune responses. Defined fractions containing purified native or synthetic phosphatidylinositol mannosides (PIMs) from mycobacteria were assessed for their adjuvant activities in response to the model antigen (OVA). Purified PIM preparations given to mice with OVA by the subcutaneous route were shown to elicit an enhanced release of interferon-gamma (IFN-gamma) in cellular responses to OVA peptide in vitro. Very little interleukin-4 (IL-4) was released by cells from mice immunized with PIMs and OVA, whereas cells from animals immunized with complete Freund's adjuvant (CFA) and OVA released IL-4 as well as IFN-gamma. Synthetic preparations of PIM2 and PIM4 also acted as adjuvants in the mouse model studied. In addition, PIM preparations were shown to generate an efficient cell-mediated immune response to OVA, when the antigen/adjuvant preparations were administered via the oral route or intranasal route. PIM preparations elicited substantial release of interleukin-12 (IL-12) from dendritic cells (DCs). These data suggest that purified or synthetic PIMs act as adjuvants when administered at mucosal surfaces and represent a new class of adjuvants for mucosal immunization against intracellular pathogens.